AMENDMENDMENTS TO CLAIMS 
claims 1-38 (canceled) 

claim 39 (currently amended) A method for the production of a multiphase 
composite material wherein the composite material comprises a major phase component 
and at least one minor phase component arranged in a desired predefined morphological 
structure in which said m ajor phase component and said at least one minor phase 
component have predefined size and shape characteristics, the method comprising the 
steps of: 

su pplying said major phase component to a chaotic mixer in a substantially 
continuous manner; 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially continuous manner: 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer according to controlled mixing parameters such that 
said major phase component and said at least one minor phase component form an in-situ 
structured ar rangement of predetermined and controllable morphology within said 
chaotic mixer and wherein at least one of the group consisting of said major phase 
component and said at least one minor phase component is in a substantially liquid state 
during mixin g, and further, wherein the chaotically mixing step comprises a plurality of 
substantially discrete, controllable mixing stages of differing functionality to produce 
predetermined staged morphological changes with in the group consisting of said major 
phase component and said at least one minor phase component, and still further, : Fhe 



2 



method of claim 3 8 w herein the controlling step includes selectively varying the shear 
rate in the chaotic mixer during the chaotically mixing step; 

continuously discharging said in-situ structured arrangement from the chaotic 
mixer in the form of a structured extrudate of controllable morphological character: 

controlling the chaotic mixing step to controllably and progressively develop the 
morphologies of said major phase component and said at least one minor phase 
component within said structured extrudate: and 

controllably form ing said structured extrudate into a substantially solid 
construction having said predefined morphological structure . 

claim 40 (canceled) 

claim 41 (currently amended) A method for thp production of a multiphase 
composite material, wherein the composite material comprises a major phase component 
and at least one minor phase component arranged in a desired predefined morphological 
structure in which said major phase component and said at least one minor phase 
component have predefin ed size and shape characteristics, the method comprising the 
steps of: 

supplying said major phase component to a chaotic mixer in a substantially 
continuous manner: 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially continuous manner; 
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chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer according to controlled mixing parameters such that 
said major phase component and said at least one minor phase component form an in-situ 
structured arrangement of predetermined and controllable morphology within said 
chaotic mixer and wherein at least one of the group consisting of said major phase 
component and said at least one minor phase component is in a substantially liquid state 
during mixing, and further, wherein the chaotically mixing step comprises a plurality of 
substantially discrete, controllable mixing stages of differing function ality to produce 
predetermined staged morphological changes with in the group consisting of said major 
phase component and said at least one minor phase component, and still further. : Fke 
method as recited in claim 4 1 wherein the controlling step includes reversing the direction 
of mixing during the chaotically mixing step; 

continuously discharging said in-situ structured arrangement from the chaotic 
mixer in the form of a structured extrudate of controllable morphological character: 

controlling the chaotic mixing step to controllably and progressively develop the 
morphologies of said ma jor phase component and said at least one minor phase 
component w ithin said structured extrudate: and 

controllably forming said structured extrudate into a substantially solid 
construction having said predefined morphological structure. 

claims 42-44 (canceled) 



4 



claim 45 (currently amended) A method for the production of a multiphase 
composite material, wherein the comp osite material comprises a maior phase component 
and at least one minor phase compon ent arranged in a desired predefined morphological 
structure in which said major phase component and said at least one minor phase 
component have predefined size and shape characteristics, the method comprising the 
steps of: 

supplying said major phase component to a chaotic mixer in a substantially 
continuous manner: 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially continuous manner; 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer according to controlled mixing parameters such that 
said major phase component and said at least one minor phase component form an in-situ 
structured arrangement of predeterm ined and controllable morphology within said 
chaotic mixe r and wherein at least one of the group consisting of said major phase 
component and said at least one minor phase component is in a substantially liquid state 
during mixing, and further. The method recited in claim 29 wherein said at least one 
minor phase component comprises a substantially solid phase material which remains in a 
substantially unmelted state within said chaotic mixer and said major phase component 
comprises a polymeric material which is in a substantially liquid state within said chaotic 
mixer; 

continuously discharging said in-situ structured arrangement from the chaotic 
mixer in the form of a structured extrudate of controllable morphological character: 
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controlling the chaotic mixing step to controllably and progressively develop the 
morphologies of said major phase component and said at least one minor phase 
component within said structured extrudate: and 

controllably forming said structured extrudate into a substantially solid 
construction having said predefined morphological structure. 

claim 46 (currently amended). A method for the production of a multiphase 
composite material, wherein the composite material comprises a major phase component 
and at least one minor phase component arranged in a desired predefined morpholog ical 
structure in which said major phase component and said at least one minor phase 
component have predefined size and shape characteristics, the method comprising the 
Steps of; 

supplying said major phase component to a chaotic mixer in a substantially 
continuous manner: 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially continuous manner: 

chaotically mixin g said major phase component with said at least one minor phase 
component within said chaotic mixer according to controlled mixing parameters such that 
said major phase compon ent and said at least one minor phase component form an in-situ 
structured arrangement o f predetermined and controllable morphology within said 
chaotic mixer and wherein at least one of the group consisting of said major phase 
component a nd said at least one minor phase component is in a substantially liquid state 
during mixing, and further. Tho method as rooitod in claim 29, wherein said major phase 
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component comprises a substantially solid phase material which remains in a 
substantially unmelted state within said chaotic mixer and said at least one minor phase 
component comprises a polymeric material which is in a substantially liquid state within 
said chaotic mixer; 

continuously discharging said in-situ structured arrangement from the chaotic 
mixer in the form of a structured extrudate of controllable morphological character: 

controlling the chaotic mixing step to controllably and progressively develop the 
morphologies of said major phase component an d said at least one minor phase 
component w ithin said structured extrudate: and 

controllably forming said structured extrudate into a substantially solid 
construction having said predefined morphological structure. 

claims 47-120 (canceled) 

claim 121 (currently amended). A method for the manufacture of a multiple 
phase composite constru ction having a major phase component and at least one minor 
phase component arranged in a desire d predefined morphological structure comprising a 
plurality of substantially discrete layers with holes of predetermined size extending 
through one or more of said substantially discrete layers, the method comprising the steps 
of 

su pplying said major phase co mponent to a chaotic mixer in a substantially 
controlled manner; 
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supplying said at least one minor phase component to said chaotic mixer in a 
substantially controlled manner: 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase compone nt and said at 
least one minor phase component form an in-situ structured arrangement of structured 
morphology developed progressively within said chaotic mixer according to a pre- 
established controllable evolutionary process such that at a preliminary stage of said 
chaotic mixing, said in-situ structured arrangement comprises a plurality of substantially 
continuous layers of said major phase component and said at least one minor phase 
component disposed in substantially layered relation to one another and wherein upon 
further chaotic mixing said substantially continuous layers undergo progressive thinning 
and subsequent morphological transition towar ds layers with holes of increasing 
dimension: and 

controlling the chaotically mixing step su ch that the chaotic mixing is terminated 
at a controlled stage following formation of said substantially continuous layers and 
during morphological transition away from said substantially continuous layers such that 
said major phase component and said at least one minor phase component comprise a 
plurality of substantially discrete extended layers of predetermined size and shape of said 
maior phase component and said at least one minor phase component whe rein at least a 
portion of said substantially discrete extended layers includes a plurality o f holes of 
predetermined size, and further, The method of claim 107, wherein during the chaotically 
mixing steps the viscosity of said at least one minor phase component divided by the 
viscosity of said major phase component is in the range 0.5 to 15. 
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discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate; and 

controllablv forming said structured extrud ate into a substantially solid 
construction having predefined mor phological structure. 

claims 122-130 (canceled) 

131 (currently amended). A method for the manufacture of a multiple phase 
composite construction having a major phase component and at least one minor phase 
component arranged in a desired predefined morphological structure comprising a 
plurality of substantiall y discrete layers with holes of predetermined size extending 
through one or more of said substantially discret e layers, the method comprising the steps 

supplying said maior phase component to a chaotic mix er in a substantially 
controlled manner; 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially controlled manner: 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mix er such that said major phase component and said at 
least one minor phase component f orm an in-situ structured arrangement of structured 
morphology developed progressivel y within said chaotic mixer according to a pre- 
established controllable evolutionar y process such that at a preliminary stage of said 
chaotic mixing, said in-situ structured arrangement comprises a plurality of substantially 
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continuous layers of said major phase component and said at least one minor phase 
component d isposed in substantially layered relation to one another and wherein upon 
further chaotic mixing sa id substantially continuous layers undergo progressive thinning 
and subsequent morphological transition towards layers with holes of increasing 
dimension: and 

controlling the chaotically mixing step such that the chaotic mixing is terminated 
at a controlled stage following formation of said substantially continuous layers and 
during morphological transition away from said substantially continuous layers such that 
said major phase component and said at least one minor phase component comprise a 
plurality of substantially discrete extended layers of predetermined size and shape of said 
major phase component and said at least one minor phase component wherein at least a 
portion of sa id substantially discrete extended layers includes a plurality of holes of 
predetermined size, and further. The method as rocitod in claim 107 wherein said at least 
one minor phase component comprises a substantially solid phase material which remains 
in a substantially unmelted state within said chaotic mixer and said major phase 
component comprises a polymeric material which is in a substantially liquid state within 
said chaotic mixer; 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controllably forming said structured extrudate into a substantially solid 
construction having predefined morphological structure. 
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claim 132 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component arranged in a desired predefined morphological structure comprising a 
plurality of substantially discrete layers with holes of predetermined size extending 
through one pr more of said substantially discrete layers, the method comprising the steps 
of: 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner; 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially controlled manner: 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement of structured 
morphology developed progressively within said chaotic mixer according to a pre- 
established controllable evolutionary process such that at a preliminary stage of said 
chaotic mixing, said in-situ structured arrangement comprises a plurality of substantially 
continuous layers of said major phase component and said at least one minor phase 
component disposed in substantially layered relation to one another and wherein upon 
further chao tic mixing said substantially continuous layers undergo progressive thinning 
and subsequent morphological transition towards layers with holes of increasing 
dimension; 

controlling thg chfrotipally mixing step such that the chaotic mixing is terminated 
at a controlled stage following formation of said substantially continuous layers and 
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during morphological transition away from said substantially continuous layers such that 
said major phase component and said at least one minor phase component comprise a 
plurality of substantially discrete extended layers of predetermined size and shape of said 
major phase component and said at least one minor phase component wherein at least a 
portion of said substantially discrete e xtended layers includes a plurality of holes of 
predetermined size and further Tho method as recited in claim 107 wherein said major 
phase component comprises a substantially solid phase material which remains in a 
substantially unmelted state within said chaotic mixer and said at least one minor phase 
component comprises a polymeric material which is in a substantially liquid state within 
said chaotic mixer; 

discharging said in-situ struct ured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controllably forming said structured extrudate into a substantially solid 
construction having pred efined morphological structure. 

claimsl33-134 (canceled) 

claim 1 35 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component arranged in a desired predefined morpholo gical structure comprising a 
plurality of substantially discrete layers with holes of predetermined size extending 
through one or more of said substantially discrete layers, the method comprising the steps 
Oil 
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supplying said major phase component to a chaotic mixer in a substantially 
controlled manner: 

supplying said at least one minor phase c omponent to said chaotic mixer in a 
substantially controlled manner; 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement of structured 
morphology developed progressively within said chaotic mixer according to a pre- 
established controllable evolutionary process such that at a preliminary stage of said 
chaotic mixing, said in-situ structured arrangement comprises a plurality of substantially 
continuous layers of said major phase component and said at least one minor phase 
component disposed in substantially layered relation to one another and wherein upon 
further chaotic mixing said substantially continu ous layers undergo progressive thinning 
and subsequent morphological transition towards layers with holes of increasing 
dimension The method as recited in claim 107 and further, wherein at least one of the 
group consisting of said major phase component and said at least one minor phase 
component includes an interfacial tension reducing additive; and 

controlling the chaotically mixing step such that the chaotic mixing is terminated 
at a controlled stage following formation of said substantially continuous layers and 
during morphological transition away from said substantially continuous layers such that 
said major phase compon ent and said at least one minor phase component comprise a 
plurality of s ubstantially discrete extended layers of predetermined size and shape of said 
major phase component and said at least one minor phase component wherein at least a 



13 



portion of said substantially discrete extended layers includes a plurality of holes of 
predetermined size: 

discharging said in-situ structured arrangement from s aid chaotic mixer in the 
form of a structured extrudate: and 

controllably forming said structured extrudate into a substantially solid 
construction having predefined morphological structure. 

claiml36 (currently amended.). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component arranged in a desired predefined morphological structure c omprising a 
plurality of substantially discrete layers with holes of predetermined size extending 
through one or more of said substantially discrete layers, the method comprising the steps 
Qfi 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner: supplying said at least one minor phase com ponent to said chaotic 
mixer in a substantially controlled manner: 

chaotically mixing said maior phase component with said at least on e minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement of structured 
morphology developed progressively within said chaotic mixer according to a pre- 
established controllable evolutionar y process such that at a preliminary stage of said 
chaotic mixing, said in-situ structured arrangement comprises a plurality of substantially 
continuous layers of said maior phase component and said at least one minor phase 
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component disposed in substantially layered relation to one another and wherein upon 
further chaotic mixing said substantially continuous layers undergo progressive thinning 
and subsequent morphological transition towards layers with holes of increasing 
dimension and further Tho method of claim 107 wherein said major phase component is 
electrically conductive and said at least one minor phase component is substantially 
electrically non-conductive; and 

controlling the chaotically mi xing step such that the chaotic mixing is terminated 
at a controlled stage following formation of said substantially continuous layers and 
during morphological transition away from said substantially continuous layers such that 
said major phase component and said at least one minor phase component comprise a 
plurality of substantially discrete extended layers of predetermined size and shape of said 
major phase component and said at least one minor phase component wherein at least a 
portion of said substantia lly discrete extended layers includes a plurality of holes of 
predetermined size: 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate; and 

controllably forming said structured extrudate into a substantially solid 
construction having predefined morphological structure, 

claims 137-144 (canceled) 

claiml45 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
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phase component wherein said major phase component and said at least one minor phase 
component are in interpenetrating blended relation with one another, the method 
comprising the steps of: 

supplying said major phase component to a chaotic mi xer in a substantially 
controlled manner: 

supply said at least one minor phase com ponent to said chaotic mixed in a 
substantially controlled manner 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase compone nt and said at 
least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase component and said at least one minor phase 
component. Tho method as rocitod in claim 1 4 0, wherein at least one of the group 
consisting of said major phase component and said at least one minor phase component 
comprises a substantially solid phase material which remains substantially unmelted 
during said chaotically mixing step; 

controlling the chaotic mixing steps such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component: 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling form ing said in-situ extrudate into a suitably solid multiple phase 
construction wherein said major phase component and said at least one minor phase 
component are arranged in interpenetrating blended relation. 
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claim 146 currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component wherein said major phase component and said at least one minor phase 
component are in interpenetrating blended relation with one another, the method 
comprising the steps of: 

supplying said maior phase component to a chaotic m ixer in a substantially 
controlled manner; 

supply said at least one minor phase com ponent to said chaotic mixed in a 
substantially controlled manner 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase component and sai d at least one minor phase 
component, and wherein at least one of the group consisting of said major phase 
component and said at least one minor phase component com prises a substantially solid 
phase material which remains substantially unmelted during said chaotically mixing step 
and further, Tho method as recited in claim 1 4 5 wherein said substantially solid phase 
material is electrically conductive; 

controlling the chaotic mixing steps such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor ph^ge component; 
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discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate into a suitably solid multiple phase 
construction wherein said major phase component and said at le ast one minor phase 
component are arranged in interpenetrating blended relation. 

claims 147-151 (canceled) 

claim 1 52 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component wherein said major phase com ponent and said at least one minor phase 
component are in interpenetrating bl ended relation with one another, the method 
comprising the steps of: 

supplying said maior phase component to a chaotic mixer in a substantially 
controlled manner; 

supply said at least one minor phase component to said chaotic mixed in a 
substantially controlled manner: 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured ar rangement comprising an 
interpenetrating blend of said major phase com ponent and said at least one minor phase 
component; 
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controlling the chaotic mixing steps such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component and further, wherein the chaotically mixing step comprises a 
plurality of substantially discrete controllable mi xing stages of differing functionality to 
produce predetermined staged mor phology changes within the group consisting of said 
major phase component and said at least one minor phase component and still further. 
The method as recited in claim 151 wherein the controlling steps include selectively 
varying the shear rate in the chaotic mixer at different stages during the chaotically 
mixing step 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate into a suitably solid multiple phase 
construction wherein said major phase component and said at least one minor phase 
component are arranged in interpenetrating blended relation. 

claiml53 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major pha se component and at least one minor 
phase component wherein said maj or phase component and said at least one minor phase 
component are in interp enetrating blended relation with one another, the method 
comprising the steps of; 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner: 



19 



supply said at least one minor phase component to said chaotic mixed in a 
substantially controlled manner: 

chaotically mixing said major phase component with s aid at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase com ponent and said at least one minor phase 
component: 

controlling the chaotic mixing steps such that the chao tic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component and further, wherein the chaotically mixing step comprises a 
plurality of substantially discrete controllable mixing stages of differing functionality to 
produce predetermined staged morphology changes within the group consisting of said 
maior phase component and said at least one min or phase component and still further. 
The method as recited in claim 151 wherein the controlling steps include utilizing a 
selective combination of two dimensional chaotic mixing and three dimensional chaotic 
mixing during the chaotically mixing step; 

discharging said in-situ structured arrangement from s aid chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate into a suitably solid multiple phase 
construction wherein said major phase component and said at least one minor phase 
component are arranged in interpenetrating blended relation. 
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claim 1 54 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component wherein said major phase component and said at least one minor phase 
component are in interpenetrating blended relation with one another, the method 
comprising the steps of: 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner; 

supply said at least one minor phase component to said chaotic mixed in a 
substantially controlled manner: 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase component and said at least one minor phase 
component: 

controlling the chaotic mixing steps such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component and further, wherein the chaotically mixing step comprises a 
plurality of substantially discrete controllable mixing stages of differing functionality to 
produce predetermined staged morphology changes within the group consisting of said 
major phase component and said at least one minor phase component and still further,. 
The method as recited in claim 151 wherein the controlling steps include reversing the 
direction of mixing during the chaotically mixing step whereby structural development is 
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at least partially reversed such that the interpenetration between said major phase 
component and said at least one minor phase component is reduced; 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate into a suitably solid multiple phase 
construction wherein said major phase compone nt and said at least one minor phase 
component are arranged in interpenetrating blended relation. 

claims 155-156 (canceled) 

claim 1 5 7 (currently Amended) . A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component wherein said major phase component and said at least one minor phase 
component are in interpenetrating blended relation with one another, the method 
comprising the steps of: 

supplying said major phase component to a chaotic mi xer in a substantially 
controlled manner: 

supply said at least one minor phase com ponent to said chaotic mixed in a 
substantially controlled manner: 

chaotically mixing said major phase component with said at least on e minor phase 
component within said chaotic mixer such that said major phase compone nt and said at 
least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase component and said at least one minor phase 
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component and further, Tho method as recited in claim 1 4 0 wherein said major phase 
component is substantially electrically conductive and said at least one minor phase 
component is electrically nonconductive; 

controlling the chaotic mixing steps such that the chao tic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component: 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate i nto a suitably solid multiple phase 
construction wherein said major phase componen t and said at least one minor phase 
component are arranged in interpenetrating blended relation. 

claims 158-159 (cancelled) 

claim 1 60 (currently amended). A method for the manufacture of a multiple 
phase composite construction having a major phase component and at least one minor 
phase component wherein said major phase com ponent and said at least one minor phase 
component are in interpenetrating blended relation with one another, the method 
comprising the steps of: 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner: 

supply said at least one minor phase comp onent to said chaotic mixed in a 
substantially controlled manner: 

chaotically mixing said major phase component with sai d at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
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least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase component and said at least one minor phase 
component and further, wherein said major phas e component is substantially electrically 
nonconductive and said at least one minor phase component is electrically conductive. 
and in addition wherein said maior phase compo nent is a plastic and said at least one 
minor phase componen t is electrically conductive and finally. The method an romtGd in 
claim 159 electrical conductivity of said multiphase construction initially decreases to a 
predefined limit during the chaotic mixing step as said major phase component and said 
at least one minor phase component undergo interpenetration, and wherein electrical 
resistivity thereafter undergoes a subsequent rapid increase so as to approach a 
substantially insulating character upon further chaotic mixing and wherein during the 
controlling step the chaotic mixing step is terminated at a stage resulting in a desired 
level of electrical resistivity. 

controlling the chaotic mixing steps such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component; 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate in to a suitably solid multiple phase 
construction wherein said major phase componen t and said at least one minor phase 
component are arranged in interpene trating blended relation. 
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claim 16 1 (currently amended). A method for the manufacture of a multiple phase 
composite construction having a major phase component and at least one minor phase 
component wherein said major phase component and said at least one minor phase 
component are in interpenetrating blended relation with one another, the method 
comprising the steps of: 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner: 

supply said at least one minor phage component to said chaotic mixed in a 
substantially controlled manner; 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement comprising an 
interpenetrating blend of said major phase component and said at least one minor phase 
component and further, wherein said major phase component is substantially electrically 
nonconductive and said at least one minor phase component is electrically conductive, 
and in addition wherein said major phage component i$ a plastic and said at least one 
minor phase component is an electrically conductive additive, and finally wherein 
electrical resistivity of said multiple phase construction initially decreases to a predefined 
limit during the chaotically mixing step as said major phase component and said at least 
one minor phase component undergo interpenetration f and wherein electrical resistivity 
thereafter undergoes a subsequent rapid increase so as to approach a substantially 
insulating character upon further chaotic mixing and wherein during the controlling step 
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the chaotically mixing step is terminated at a stage resulting in a desired level of 
electrical resistivity: 

controlling the chaotic mixing steps such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said major phase component and said at least one 
minor phase component and further. The method as recited in claim 160 wherein the 
chaotic mixer is reversed in response to a measured increase in resistivity of the 
interpenetrating blend at an advanced stage of chaotic mixing whereby a controlled 
decrease in electrical resistivity is realized within said interpenetrating blend; 

discharging said in-gitu gtrpctyred arrangement from said chaotic mixer in the 
form of a structured extrudate: and 

controlling forming said in-situ extrudate into a suitably solid multiple phase 
construction wherein said major phase component and said at least one minor phase 
component are arranged in interpenetrating blended relation. 

claim 162 (original) A method for the manufacture of a multiple phase 
composite construction having a first phase polymeric component and a second phase 
polymeric component wherein said first and second phase polymeric components are in 
interpenetrating blended relation with one another, the method comprising the steps of: 

supplying said first phase polymeric component to a chaotic mixer in a 
substantially controlled manner; 

supplying said second phase polymeric component to said chaotic mixer in a 
substantially controlled manner; 

chaotically mixing said first phase polymeric component with said second phase 
polymeric component within said chaotic mixer to yield an in-situ structured arrangement 
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comprising an interpenetrating blend of said major phase component and said minor 
phase component; 

controlling the chaotic mixing step such that the chaotic mixing is terminated at a 
controlled stage of interpenetration of said first phase polymeric component and said 
second phase polymeric component; 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate; and 

controllably forming said structured extrudate into a substantially solid multiple 
phase construction wherein said first phase polymeric component and said second phase 
polymeric component are disposed in interpenetrating blended relation wherein said first 
phase polymeric component and said second phase se polymeric are present at levels 
within said interpenetrating blend such that; 

Vb ^a 

may not substantially equal 1 wherein, 

Va is the volume percentage of said first phase polymeric component; 

Vb is the volume percentage of said second phase polymeric component; 

(ia is the viscosity of said first phase polymeric component during the chaotically 
mixing step; and 

(ib is the viscosity of said second phase polymeric component during the 
chaotically mixing step. 

Claim 163 (original). The method as recited in claim 162, wherein: 

Va lib 
Vb na 

is greater than about 2. 

claim 164 (original). The method as recited in claim 162, wherein; 

Va nb 
Vb ^a 

is greater than about 5. 
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claim 165 (original). The method as recited in claim 162, wherein: 

Va |ib 
Vb \ia 

is in the range of about 10 to about 140. 

claim 166 (original). The method as recited in claim 162, wherein said first 
phase polymeric component is low density polyethylene and said second phase polymeric 
component is polystyrene. 

claim 167 (original). A method for the manufacture of a multiple phase 
composite construction having a major phase component and at least one minor phase 
component arranged in a desired predefined morphological structure comprising a 
plurality of substantially discrete platelets, the method comprising the steps of: 

supplying said major phase component to a chaotic mixer in a substantially 
controlled manner; 

supplying said at least one minor phase component to said chaotic mixer in a 
substantially controlled manner; 

chaotically mixing said major phase component with said at least one minor phase 
component within said chaotic mixer such that said major phase component and said at 
least one minor phase component form an in-situ structured arrangement formed 
progressively according to a preestablished and controllable evolutionary process, 
wherein said structured arrangement comprises a plurality of substantially discrete 
platelets of said major phase component and said at least one minor phase component; 

controlling the chaotically mixing step such that the chaotic mixing is terminated 
at a controlled stage following formation of said substantially discrete platelets; 

discharging said in-situ structured arrangement from said chaotic mixer in the 
form of a structured extrudate; and 

controllably forming said structured extrudate into a substantially solid structure 
having said predefined morphological structure. 

claim 168 (original). The method as recited in claim 167, wherein said major 
phase component comprises a polymeric material. 
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claim 169 (original). The method as recited in claim 168, wherein said at least 
one minor phase component comprises a polymeric material 

claim 170 (original). The method as recited in claim 167, wherein said major 
phase component comprises a non-polymeric viscous material. 

claim 171 (original). The method as recited in claim 167, wherein said at least 
one minor phase component comprises a non-polymeric viscous material. 

claim 172 (original). The method as recited in claim 167, wherein the chaotic 
mixing step is carried out as substantially two dimensional chaotic mixing. 

claim 173 (original). The method as recited in claim 167, wherein the chaotic 
mixing step is carried out as substantially three dimensional chaotic mixing. 

claim 174 (original). The method as recited in claim 167, wherein the chaotically 
mixing step comprises a plurality of substantially discrete controllable mixing stages of 
differing functionality to produce predetermined staged morphology changes within the 
group consisting of said major phase component and said at least one minor phase 
component. 

claim 175 (original). The method as recited in claim 174, wherein the controlling 
step includes selectively varying the shear rate in the chaotic mixer at different stages 
during the chaotically mixing step. 

claim 176 (original). The method as recited in claim 174, wherein the controlling 
step includes utilizing a selective combination of two dimensional chaotic mixing and 
three dimensional chaotic mixing. 
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claim 177 (original). The method as recited in claim 174, wherein the controlling 
step includes reversing the direction of mixing during the chaotically mixing step 
whereby structural morphology development is at least partially reversed such that the 
size of the platelets within the in-situ structured arrangement is increased. 

claim 178 (original). The method as recited in claim 174, wherein said supplying 
steps and said discharging steps are carried out in a substantially continuous manner. 

claim 179 (original). The method as recited in claim 167, wherein said multiple 
phase composite construction includes two or more minor phase components. 

claim 180 (original). The method as recited in claim 167, wherein said multiple 
phase composite construction includes three or more polymeric constituents. 

claim 181 (original). The method as recited in claim 167, wherein at least one of 
the group consisting of said major phase component and said at least one minor phase 
component includes an additive to reduce interfacial tension. 

claim 182 (original). The method as recited in claim 167, wherein said major 
phase component is electrically conductive and said at least one minor phase component 
is substantially electrically non-conductive. 

claim 183 (original). The method as recited in claim 167, wherein said major 
phase component is substantially electrically non-conductive and said at least one minor 
phase component is electrically conductive. 

claims 184-231 (cancelled) 
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